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n High-resolution NMR of an antisense DNA×RNA 
hybrid containing alternating chirally pure Rp
methylphosphonates in the DNA backbone.
Anwar Mujeeb, Mark A Reynolds and Thomas L James
(1997). Biochemistry 36, 2371—2379.
Oligodeoxyribonucleotides with modified phosphate are being
tested as potential antisense therapeutic agents. A high-
resolution proton NMR study has been performed on a hybrid
duplex formed by a methylphosphonate (MP) oligodeoxy-
ribonucleotide (MPO) and its target oligoribonucleotide,
d(TMPCCMPTTMPAGMPCTMPCCMPTG)⋅r(CAGGAGC-
UAAGGA), where MP corresponds to positions of methyl-
phosphonate linkages in the pure Rp stereoconfiguration.
MP-containing analogs of DNA are reported to be effective
antisense agents capable of specifically inhibiting protein
synthesis with the Rp chiral MPOs exhibiting greater affinity
for the target mRNA than their Sp counterparts. The hybrid
duplex appears to have an overall solution structure which is
distinct from standard B- and A-forms, the RNA strand
exhibits features of the A-form, whereas the DNA strand may
have significant conformational plasticity.
4 March 1997, Biochemistry
n Insights into multistep phosphorelay from the 
crystal structure of the C-terminal HPt domain 
of ArcB. Masato Kato, Takeshi Mizuno, Toshiyuki 
Shimizu and Toshio Hakoshima (1997). Cell 88, 
717—723.
The histidine-containing phosphotransfer (HPt) domain is a
novel protein module with an active histidine residue that
mediates phosphotransfer reactions in the two-component
signaling systems. A multistep phosphorelay involving the
HPt domain has been suggested for these signaling pathways.
The crystal structure of the HPt domain of the anaerobic
sensor kinase ArcB has been determined at 2.06 Å resolution.
The domain consists of six a helices containing a four-helix
bundle-folding.
7 March 1997, Cell
n The structure of the translational initiation factor IF1
from Escherichia coli contains an oligomer-binding
motif. Marco Sette, Paul van Tilborg, Roberto Spurio,
Robert Kaptein, Maurizio Paci, Claudio O Gualerzi and 
Rolf Boelens (1997). EMBO J. 16, 1436–1443. 
The solution structure of the translational initiation factor IF1
forms a five-stranded b barrel. The fold is very similar to that
found in the bacterial cold shock proteins CspA and CspB, the
N-terminal domain of aspartyl-tRNA synthetase and the
staphylococcal nuclease. Changes of NMR signals of IF1 upon
titration with 30S ribosomal subunit identifies several residues
that are involved in the interaction with ribosomes. 
17th March 1997, The EMBO Journal 
n Solution structure of the albumin-binding GA module: a
versatile bacterial protein domain. Maria U Johansson,
Maarten de Château, Mats Wilkström, Sture Forsén,
Torbjörn Drakenberg and Lars Björck (1997). J. Mol. Biol.
266, 859–865.
The 45-residue albumin-binding GA module is found in a
family of bacterial surface proteins and represents the first
known example of contemporary module shuffling. The
solution structure forms a left-handed three-helix bundle and a
plausible albumin-binding surface has been identified. The
fold is strikingly similar to the Ig-binding domains of
staphylococcal protein A. 
7th March 1997, Journal of Molecular Biology
n Determination of the fold of the core protein of
hepatitis B virus by electron cryomicroscopy.
B Böttcher, SA Wynne and RA Crowther (1997). 
Nature 386, 88–91. 
Hepatitis B virus is a major cause of liver disease. The virus
consists of an inner nucleocapsid or core, surrounded by a lipid
envelope containing virally encoded surface proteins. The
authors used electron cryomicroscopy to solve the structure of
the core protein to 7.4Å resolution. The three-dimensional
map reveals the complete fold of the polypeptide chain, which
is quite unlike previously solved viral capsid proteins and is
largely a-helical. Similar results are reported by JF Conway, 
N Chang, A Ziotnick, PT Wingfield, SJ Stahl and AC Steven,
Nature 386, 91–94. 
6 March 1997, Nature
n Crystal structure of the type-I interleukin-1 receptor
complexed with interleukin-1b. Guy PA Vigers, Lana J
Anderson, Patricia Caffes and Barbara J Brandhuber
(1997). Nature 386, 190–194. 
Interleukin-1 (IL-1) is an important mediator of inflammatory
disease. The binding of IL-1a or IL-1b to the IL-1 receptor
(IL1R) is an early step in IL-1 signal transduction. The crystal
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structure of IL-1b bound to the extracellular domain of IL1R
(s-IL1R) shows that s-IL1R consists of three immunoglobulin-
like domains which wrap around IL-1b in a manner distinct
from the structures of previously described cytokine–receptor
complexes. Similar results are reported by Herman Schreuder,
Chantal Tardif, Susanne Trump-Kallmeyer, Adolfo Soffientini,
Edoardo Sarubbi, Ann Akeson, Terry Bowlin, Stephen
Yanofsky and Ronald W Barrett, Nature 386, 194–200.
13 March 1997, Nature
n Structure of the adenylyl cyclase catalytic core.
Gongyi Zhang, Yu Liu, Arnold E Ruoho and 
James H Hurley (1997). Nature 386, 247–253. 
Mammalian adenylyl cyclases contain two conserved regions,
C1 and C2, which are responsible for forskolin- and G protein-
stimulated catalysis. The structure of the C2 catalytic region of
type II rat adenylyl cyclase has an a/b-class fold in a wreath-
like dimer with a central cleft. Two forskolin molecules bind in
hydrophobic pockets at the ends of the cleft. Forskolin appears
to activate adenylyl cyclase by promoting the assembly of the
active dimer and by direct interaction within the catalytic cleft.
Other regulators act at the dimer interface or on a flexible
C-terminal region. 
20 March 1997, Nature
n Direct observation of the rotation of F1-ATPase. Hiroyuki
Noji, Ryohel Yasuda, Masasuke Yoshida and 
Kazuhiko Kinosita Jr. (1997). Nature 386, 299—302.
F1-ATPase, together with the membrane-embedded proton-
conducting unit F0 forms the H
+-ATP synthase that reversibly
couples transmembrane proton flow to ATP synthesis/
hydrolysis in respiring and photosynthetic cells. It had been
suggested that the g subunit of F1-ATPase rotates within the
ab hexamer. The authors attached a fluorescent actin filament
to the g subunit as a marker, which enabled them to observe
this motion directly. In the presence of ATP, the filament
rotated for more than 100 revolutions in the anticlockwise
direction when viewed from the ‘membrane’ side. 
20 March 1997, Nature
n Crystal structure of the two RNA-binding domains of
human hnRNP A1 at 1.75Å resolution. Y Shamoo,
U Krueger, LM Rice, KR Williams and TA Steitz (1997). 
Nat. Struct. Biol. 4, 215–222.
Heterogeneous ribonucleoprotein A1 (hnRNP A1) is an
abundant eukaryotic nuclear RNA-binding protein. The
crystal structure of A1(RBD1,2) reveals two independently
folded RNA-binding domains (RBDs) connected by a flexible
linker. Both RBDs are structurally homologous to the U1A
(RBD1), and have their RNA-binding platforms oriented in an
antiparallel fashion. The antiparallel arrangement of the A1
RNA-binding platforms suggests mechanisms for RNA
condensation and ways of bringing together distant 
RNA sequences for RNA metabolism such as splicing 
or transport. 
March 1997, Nature Structural Biology
n The repeating segments of the F-actin cross-linking
gelation factor (ABP-120) have an immunoglobulin-like
fold. Paola Fucini, Christian Renner, Christoph Herberhold,
Angelika A Noegel and Tad A Holak (1997). Nat. Struct.
Biol. 4, 223–230.
The 120 000 Mr gelation factor is among the most abundant F-
actin cross-linking proteins in Dictyostelium discoideum. The rod
domain of the gelation factor consists of six 100-residue
repeated segments. The authors have determined the solution
structure of segment 4 of the rod domain using NMR
spectroscopy. The segment consists of seven b sheets
arranged in an immunoglobulin-like (Ig) fold. This is
completely different from the a-actinin rod domain which
consists of four spectrin-like a-helical segments. The segment
4 structure should be common to this subfamily of the
spectrin superfamily.
March 1997, Nature Structural Biology
n Crystal structures of HINT demonstrate that histidine
triad proteins are GalT-related nucleotide-binding
proteins. Charles Brenner, Preston Garrison, Jeffrey
Gilmour, Daniel Peisach, Dagmar Ringe, Gregory A Petsko
and John M Lowenstein (1997). Nat. Struct. Biol. 4,
231–238.
Histidine triad (HIT) proteins are a superfamily of proteins
named for a His-φ-His-φ-His-φ-φ motif near the C terminus, in
which φ is a hydrophobic amino acid. Histidine triad nucleo-
tide-binding protein (HINT), a dimeric purine nucleotide-
binding protein from rabbit heart, is a member of the HIT
superfamily. Crystal structures of HINT–nucleotide
complexes demonstrate that the most conserved residues in
the superfamily mediate nucleotide binding and that the HIT
motif forms part of the phosphate-binding loop. Features of
FHIT, a diadenosine polyphosphate hydrolase and candidate
tumour suppressor, are predicted from HINT–nucleotide
structures.
March 1997, Nature Structural Biology
n Structure of a bifunctional membrane-RNA binding
protein, influenza virus matrix protein M1.
Bingdong Sha and Ming Luo (1997). Nat. Struct. Biol. 4,
239–244.
Matrix protein (M1) of influenza virus is a bifunctional
protein that mediates the encapsidation of
RNA–nucleoprotein cores into the membrane envelope. The
crystal structure of the N-terminal portion of type A influenza
virus M1 has been determined at 2.08 Å resolution. The
protein consists of nine helical segments arranged in two
separate domains. The protein forms a dimer. A highly
positively charged region on the dimer surface is suitably
positioned to bind RNA, while the hydrophobic surface
opposite the RNA-binding region may be involved in
interactions with the membrane.
March 1997, Nature Structural Biology
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n Direct phase determination in protein electron
crystallography: the pseudo-atom approximation.
Douglas L Dorset (1997). Proc. Natl. Acad. Sci. USA 94,
1791–1794. 
The author describes a reciprocal space pseudo-atom type
approach for initial phase determination. Intensity data are
normalized by a ‘glob’ transform for analysis of crystallographic
phases by conventional direct methods, as if the structure were
that of a small molecule. The successful analysis of a projected
membrane protein structure is described in this paper.
4 March 1997, Proceedings of the National Academy of
Sciences of the USA
n The structure of mitogen-activated protein kinase p38
at 2.1 Å resolution. Zhulun Wang, Paul C Harkins, 
Richard J Ulevitch, Jiahaui Han, Melanie H Cobb and
Elizabeth J Goldsmith (1997). Proc. Natl. Acad. Sci. USA
94, 2327—2332.
The structure of mitogen-activated protein (MAP) kinase p38
has been solved at 2.1 Å; p38 is the second low activity MAP
kinase solved to date. Although p38 is topologically similar to
the MAP kinase ERK2, the phosphorylation Lip (a regulatory
loop near the active site) adopts a different fold in p38. The
peptide substrate-binding site and the ATP-binding site are
also different from those of ERK2. The results explain why
MAP kinases are specific for different activating enzymes,
substrates and inhibitors.
18 March 1997, Proceedings of the National Academy of
Sciences of the USA
n Structure of a protein photocycle intermediate by
millisecond time-resolved crystallography. Ulrich K
Genick, Gloria EO Borgstahl, Kingman Ng, Zhong Ren,
Claude Pradervand, Patrick M Burke, Vukica Šrajer, Tsu-Yi
Teng, Wilfried Schildkamp, Duncan E McRee, Keith Moffat
and Elizabeth D Getzoff (1997). Science 275, 1471—1475.
The blue-light photoreceptor photoactive yellow protein
(PYP) undergoes a self-contained light cycle. The atomic
structure of the bleached signalling intermediate in the light
cycle of PYP was determined by millisecond time-resolved,
Laue crystallography and simultaneous optical spectroscopy.
Light-induced trans-to-cis isomerization of the 4-hydroxy-
cinnamyl chromophore and coupled protein rearrangements
produce a new set of active-site hydrogen bonds. The
structural results suggest a general framework for the
interpretation of protein photocycles.
7 March 1997, Science
n Crystal structure of protein farnesyltransferase at
2.25 Å resolution. Hee-Won Park, Sobha R Boduluri, 
John F Moomaw, Patrick J Casey and Lorena S Beese
(1997). Science 275, 1800—1804.
Protein farnesyltransferase (FTase) catalyzes the C-terminal
lipidation of Ras and several other cellular signal transduction
proteins. The crystal structure of heterodimeric mammalian
FTase was determined at 2.25Å resolution. The structure shows
a combination of two unusual domains: a crescent-shaped seven-
helical hairpin domain and an a–a barrel domain. The active
site is formed by two clefts that intersect at a bound zinc ion.
21 March 1997, Science
n Crystal structure of carboxypeptidase G2, a bacterial
enzyme with applications in cancer therapy.
Siân Roswell, Richard A Pauptit, Alec D Tucker, 
Roger G Melton, David M Blow and Peter Brick (1997). 
Structure 5, 337—347.
Carboxypeptidase G enzymes hydrolyze the C-terminal
glutamate moiety from folic acid and its analogues, such as
methotrexate. The enzyme studied here, carboxypeptidase G2
(CPG2), is a dimeric zinc-dependent exopeptidase produced by
Pseudomonas. The authors have determined the crystal structure
of CPG2 at 2.5Å resolution. Each subunit of the molecular
dimer consists of a larger catalytic domain containing two zinc
ions at the active site, and a separate smaller domain that forms
the dimer interface. The two active sites in the dimer are more
than 60Å apart and are presumed to be independent.
15 March 1997, Structure
n Crystal structure of the DNA-binding domain of Mbp1, a
transcription factor important in cell-cycle control of
DNA synthesis. Rui-Ming Xu, Christian Koch, Yu Liu, 
John R Horton, Dunja Knapp, Kim Nasmyth and 
Xiaodong Cheng (1997). Structure 5, 349—358. 
MCB-binding factor (MBF), a transcription factor from
budding yeast, binds to the so-called MCB (MluI cell-cycle
box) elements found in the promoters of many DNA synthesis
genes, and activates the transcription of those at the G1→S
phase transition. MBF is comprised of two proteins, Mbp1 and
Swi6. The crystal structure of the N-terminal DNA-binding
domain of Mbp1 is composed of a six-stranded b sheet
interspersed with two pairs of a helices. The most conserved
core region among Mbp1-related transcription factors folds into
a central helix-turn-helix motif with a short N-terminal b
strand and a C-terminal b hairpin.
15 March 1997, Structure
n Solution structure of a type 2 module from fibronectin:
implications for the structure and function of the 
gelatin-binding domain. Andrew R Pickford, Jennifer R
Potts, Jeremy R Bright, Isabelle Phan and Iain D Campbell
(1997). Structure 5, 359—370. 
Fibronectin is an extracellular matrix glycoprotein composed of
three types of module F1, F2 and F3; it is involved in cell
adhesion and migration events. The authors have determined
the solution structure of the first F2 (1F2) module from human
fibronectin by NMR spectroscopy. The tertiary structure is
similar to that of a shorter F2 module, PDC-109b, from bovine
seminal plasma protein. The 1F2 module has two double-
stranded antiparallel b sheets oriented perpendicular to each
other, enclosing a cluster of highly conserved aromatic residues,
five of which form a solvent-exposed hydrophobic surface.
15 March 1997, Structure
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n A cohesin domain from Clostridium thermocellum: the
crystal structure provides new insights into cellulo-
some assembly. Linda JW Shimon, Edward A Bayer, Ely
Morag, Raphael Lamed, Sima Yaron, Yuval Shoham and
Felix Frolow (1997). Structure 5, 381—390.
The scaffoldin component of the cellulolytic bacterium Clos-
tridium thermocellum is a non-hydrolytic protein which organizes
the hydrolytic enzymes in a large complex, called the cellulo-
some. Scaffoldin comprises a series of functional domains,
amongst which is a single cellulose-binding domain and nine
cohesin domains. Cohesin domains interact with a complemen-
tary dockerin domain, one of which is located on each enzyme
subunit. The authors have determined the three-dimensional
crystal structure of one of the cohesin domains from C. thermo-
cellum (cohesin 2) at 2.15 Å resolution. The domain forms a
nine-stranded b sandwich with a jelly-roll topology and lacks a
defined binding pocket for binding dockerin.
15 March 1997, Structure
n Glutaconate CoA-transferase from Acidaminococcus
fermentans: the crystal structure reveals homology with
other CoA-transferases. Uwe Jacob, Matthias Mack, Tim
Clausen, Robert Huber, Wolfgang Buckel and Albrecht
Messerschmidt (1997). Structure 5, 415—426.
Coenzyme A-transferases are a family of enzymes with a
diverse substrate specificity and subunit composition. The
crystal structure of glutaconate CoA-transferase (GCT) was
solved at 2.55Å resolution. The enzyme is a heterooctamer and
its overall arrangement of subunits can be regarded as an (AB)4
tetramer obeying 222 symmetry. Both subunits A and B belong
to the open a/b-protein class and can be described as a four-
layered a/a/b/a type with a novel composition and
connectivity. The active site of GCT is located at the interface
of subunits A and B. Despite very low amino acid sequence
similarity, subunits A and B reveal a similar overall fold.
15 March 1997, Structure
n A mechanism for toxin insertion into membranes is
suggested by the crystal structure of the channel-
forming domain of colicin E1. Patricia Elkins, Amy
Bunker, William A Cramer and Cynthia V Stauffacher
(1997). Structure 5, 443—458. 
Channel-forming colicins, including colicin E1, are a subfamily
of bacteriocins. The toxic action of colicin E1 is derived from
its ability to form a voltage-gated channel, which causes
depolarization of the cytoplasmic membrane of sensitive
Escherichia coli cells. The structure of the 190-residue channel-
forming domain of colicin E1 in its soluble form has been
solved at 2.5Å resolution. This structure contains ten a helices
arranged in three layers (A–C) with a central hydrophobic
helical hairpin in layer B, which is proposed to anchor the
membrane-bound form in the bilayer. The extended
N-terminal helix I provides a connection to the rest of the
colicin E1 molecule, and the loop I–II may act as a hinge for
re-orientation of the domain for membrane binding.
15 March 1997, Structure
